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We, Babcogk & Wmoox Limited, a 
British Company, of Babcock Boose, Farrirrg- 
don Street, London, EX14, do hereby declare 
Ae invention, (GamnBmicated by Djw iSCHB 
Baboogk & Wilcox Dampfkbsselweekb 
A/G, & Germaa Company, of Oberhauserfc, 
RHneiand, Germany), for which we pray dial 
a patent may be granted <p us, and tie method 
by which it is to be performed fc> be particu- 
larly cfesceked in and by the fofiowing state-, 
ment:-^ 

He present invention relates to a process 
of and tool for expanding tithe ends, applic- 
able for example to the attachment of water 
tubes to the steam and water dram of t water 
tribe batter. 

It is common practice to secure the ends 
of water tubes tp a boiler drum by fitting 
each tnbe end within a tribe iwJe in tie drum 
and then expanding plastically the tube end 
witbm the tube bote, bo that &; remains firmly 
in cantaoc with the waft of the bote to provide 
a fluid-tight jokL In order to improve the 
r esistance to the tendency of the tube, when 
die boSer b far use, to pnH out of the drum, 
•the part of the tube projecting into the -drum 
bofta belled out 

Several different methods of obtaining the 
desired expansion have been used. According 
to one method* a tool is used which includes 
a conical mandrel about which are spaced 
three corresponding tapered totters, the tool 
being inserted hi the tube end to be expanded 
with the axis of tfcc mandrel co-axial with the 
tube end and the mandrel being fed into the 
tube independently of the rollers «o that the 
roflers are displaced ouiwauUy into contact 
with the inner sorface of the tube* Hie man* 
drd is then co n tin u o u sly rotated and the rol- 
lers are forced outwardly to expand the tube 
end and at the same time roll progressively 
round and into the tube. It has been found 
that with this method of expanding there is a 



tween the tube waft and the wail of the tube 
bole. iFurriennore, the structure of the tube 
metal is affected, the metal becoming hardened 
by the alternating load. 

According to a second rather similar 
method, the tube is expanded by a tool having 
a tapered mandrel and roSeaa in which the 
mandrd and the roSers rotate and move out- 
wasdty towards the end of the tube during. 



tendency for each point of the tube wall, after 
each passage of a rotter has caused an expan- 
sion, to spring back elastjcalgy and thereby 
considerably reduce the contact pressure be- 
lPrw3r.6A] 



According to a third method^ a mandrel 
with a working surface having a diameter 
slightly greater than the inside diameter of the 
tube is driven into the tube end, so expanding: 
the tube as it moves into it This niemod has 
certain pract i ca l difficulties when applied. £a£ 
: thb tubes* 
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tubes, which tend to 

buckle^., sndi 

the removal of the tngndtrf from ihe. fibe, 65 
after the expanding operation often gives trir rft 
trouble. 

An object of she present irn?entioa>^fi3SS 
provision of an improved metho^^"&2CrooV 
for expanding tube ends, '71^7 70 

The invention includes the process fcr-tfce, 
securing of a tube end within a tube t&tft - 
a tube plate, which c omp rises expanding a 
part of the tube into feddVnjfa coatact^with 
the waB of the tube hole by &e forcible 75 



puHing-out of a Cube 
through the said part 
as a 4 



: expanding 
of the tube end and 



out effecting belling of the mouth of the free 
end of the tube into contact with the face 
of then^plate. 

The invention also includes a tube end ex- 
panding tool suitable for the expanding of a 
robe end within a tube hole in a tube plate 
in which withdrawal means are provided for 
the forcible puHing-out from inside the tube 
end of tube expanding means adapted dining 
withdrawal to expand the part of die tube 
within the tube bole, and the withdrawal 
means are arranged during withdrawal to 
operate belling moans which effect betting of 
the free end of the tube. 

The invention will now be described, by 
way of example, with reference to the accom- 
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ponying partly diagrammatic drawings, in 
which: — 

Figure 1 is a sectional ode elevation of the 
forward end only of a tool for exrtfmdrng and 
5 betting tube ends arranged to operate on a 
tube end that extends through a tribe pjate; 
and 

Figure 2 is a tow simSar to Figure 1 but 
with the working parts in a different operat- 
10 xng position. 

In die drawings, a tube 1 extends through 
& tube hole 2 in a tube plate 3- with its inner 
end 4 projecting beyond die inner face 5 of 
the tube plate to a distance equal to about 
15 twice the wall thickness of the tube. The tool* 
indicated generally by 10, fododes a forward 
body part 11 termmatjqg in a bearing surface 
12 which, when themaenrhe is in use, is yi«* 
ferny against the pare of tube plate inner 
20 face 5 which surrounds the tube end 4. A 
mandrel 14 mounted in the body part 11 ex- 
tends axiaSy beyond the bearing surface 12 
and at tine comu le n cffio en t of die ex p^diTig 
operation lies in die initial position shown 
25 in Figure 1 in winch it extends into the tube 
1 Co a point beyond die tube piste 3. At its 
inward or forward end the mandrel 14 is 
formed with an enlargement or bead 15 ad- 
joining a part 16 that tapers rearwardly to a 
W- HCjfindrfcal part 17 beyond which a part 18 
.. ^- fit -the- tnandrel is saew-threaded into an 
operating rod 19 which is coupled to thepis- 
..: tun of an bydrnnlic power device {not shown). 
j A_Tg|oca> of four ccmpkmerrtary expanding 
35 ... rnernbers 21 ate slrdably mounted on the 
- i^tspered mandrel part 16 and may be moved 
. ^fa^tt^tejtj jpicri position shown m Figure 2> 
. .i » & which Signed parts the reo f form a ccan- . 
_-^jjete ring-lise tube expanding; surface 22, to 
40 „ m S staggered position shown m Figure 1 in 
-w hjch.Q ne opposed pair of the members 21 
is-cfts et remwttidjy of $e other pair so that 
^-e^cjpveraH radius of each member is reduced. 

. The four members 21 are held together and 
45 to the mandrel by a helical spring 24 that 
encircles part-cylindrical sections 25 of the 
four members. 

Slidably mounted on die cylindrical part 
17 of die mandrel is a movable atop 30 in 
50 die form of a tube length having a cvnndricai 
rearward portion 31 which is a aflfogfit on 
the mandxei part 17 and a flared forward 
part 32 of such dimnrtpr at its forward end 
that it engages' the 'two rearmost expandin g 
55 members 21 when they are at the rearward 
end of the tapered part 16 of die mandreL 
Secured to the rearward end of the portion 
31 is a boss 3$ formed with a chxnmferen- 
daily ertmdlng radial shoulder 34 that faces 
60 reaiwardTy of the mandreL Mounted on the 
body part 11 are catch means in the form 
of four plungers such as the plungers 36 so 
arranged as to be slidable radmlly and being 
biassed inwardly by springs such as 
65 springs 37. These plungers ere arranged 



to engage die boss 33 and are so 
shaped at their snward ends that they 
restrain rearward movement of the shoulder 
34 past, the plungers only untft the axial force 
on the stop 30 exceeds some predetermined 70 
value. 

Also mounted on the body part 11 is a 
circular row of eight tube end belling ele- 
ments 40 so guided in the body part 11 as 
to be capable of radial inurement only and 75 
biassed by springs such as springs 41 inwardly 
into e ngag eme nt with the sum 30. The inner 
side of each element 40 is provided with an 
inclined surface 42 compkmentary to the 
dared forward part 32 of the scop 30 so that SO 
as the part 32 moves re arwa r dly past die ele- 
ments 40 they are moved outwards in a radial 
direction, Each element 40 is formed with a 
forwaruTy extending tnugnc 44 arranged to 
extend within the tube end 4 but of such 85 
length that its forward end is spaced from 
the tube plate face 5 by a distance somewhat 
greater than the thickness of the waU of the 
tubel. - 

To carry out the expanding operation, the 90 
tool 10. is brought into position opposite the 
tube end to be expanded and the mandrel 
14 inserted into the tube to the position shown 
in Figure 1> so that the bearing surface 12 
engages die tube plate face 5, the stop 30 95 
being set with its shoulder 34 f oxwardly of - 
the plungers 36, the expanding members 21 
being towards the rearward end of the t ape re d 
part 16 of the mandrel 14 and the rearmost 
pair of the members 21 being in contact with 100 
the forward end of the stop. JO. 

The mandrel 14 is now drawn rearwardly 
through the tool body part 11 by operation 
of the hydraulic power device so that the ex- 
panding members 21, which are held against 105 
axial movement with the mandrel 14 by the 
stop 30, are caused to move outwardly into 
contact with and to expand die part of tube 
1 which Hes immediately outside die <nbe 
plate 3- As this takes place the forward pair 110 
<of the members 21 move slightly rearwardly 
into alignment with ahe other pair of the mem- 
bers 2L 

Once the head 15 of the mandrel 14 comes 
into contact with the expanding members 21 115 
force ss transmitted directly from die mandrel 
to the stop, which is caused to move in a rear- 
ward direction so that die plungers 36 of the 
catch <nwnw xidc over die shoulder 34. The 
expanding rnernbers 21 and the stop 30 move 120 
rearwardly with the mandreL the members 21 
effecting progressive expanding of the part of ~ 
the tube 1 winch Hes wrdnu the tube plate 3. . 

As the members 21 app roac h the inner face 
5 of the tube plate 3 the flared part 32 of 125 
the stop member 30 engages th e inclined sur- 
faces 42 upon the eight belling elements 40 
and causes those elements to move outwardly 
radially so that their tongues 44 engage and 
bell outwardly the projecting inner end 4 of 130 
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jthe tube 1. This bcBing operation ends when 
the tube expanding surface 22 comes into coit- 
tactwith the forward part of the surfaces 42, 
wfcereupoc rearward movement of the mandrel 
cektivc to die tool 10 la positively checked 

The tool 10 as now removed from die 
finished tribe, the mandrel returned to its far- 
ward position, the tube gg pgndftig elements 
21 slid along the tapered part 16 to tfxk 
rearward positions, and the stop 30 restored 
to its forward position* Tbe tool may then/ 
be applied to the next tribe <p be expanded. 

The machine described is adapted to act 
upon a preselected size of tube, the diameter 
of die expanding surface 22 being appro- 
priattfy related to tJbe internal dianeter of Ac 
tubel If desired the head L5 of the mandrel 
may be made adjustable ariatty of themacdrd 
14;kthm8«msasastmmdapad^ 
movement of the expanding members axudiy 
of the tapered part of the mandrel to deter- 
mine the eflecthe diameter of the expanding 
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members during the »*p<md*ng operation, and 
die position of die stop bang adjustabfcper- 
mits variation of that e&ectrve diameter, 
the head IS is axiafly adjustable, it ta advan- 
tageous to adopt a pistna-ring shaped, over- 
lapping design fox the expanding members. 
Wbatwedaimfe:— 

1. Process for die securing of a fcibe cod 
within a tube hole in the tube plate, which 
comprises expanding a part of the tube into 
ftaid<igjn contact with the waH of the tube 
hole by the forcible puBingKrat of a tube ex- 
panding member through die say part of 
the tube and ribiiitaueoudy as a consequence 
of the poflmgKrat effecting beBmg of the 
mouth of the free end of die tube into oanr 
tact with die face of die tribe plate. 

2. A tube end expanding tool suitable for 
die expanding of a tribe aid within a tube 
hol e in a tribcylate, wherein withdrawal means 
are provided for the f oocftfe puHmgHout from 
inside the tube end of tube expanding means 
adapted coring withdrawal to expand the part 
of the tube within the tube hole, and die 
withdrawal means are «raffifl daring with- 
drawal to operate beffing means which effect 
beffing of the free end of lie tube. 

3. A tool as claimed in Claim 2, wherein 
the befling means comprise a areolar row of 



tube end engaging elements which are 
arranged to move radially outwa r dly upon 
withdrawal of the <ube expanding means and 
so effect belling of the tube end! . 

4. A tool as claimed b Claim 3*, wherein 
the tube expanding means include a plurality 
of expanding members fitted about the peri- 
phery of a tapered part of the length of a 
mandrel which is insertaWe axiafly into she 
tube to be expanded and forms part of the 
whfairawBjmeans, atop means axe arranged 
to Be within the tube tp be expanded at a 
forward initial position, catch means are 
arranged to restrain outward movement of die 
stop means from die initial position unless 
the outward force on die stop means exceeds 
a predetmnined value, die atop means being 
arranged to restrain outward axial movement 
of (he said members upon outward movement 
of the mandrel onty until the force exerted 
excgodMtepredcten 

co d engag ing dements ore arranged for en- 
gagement by inclined surfaces on the stop 
means whereby upon the mandjel moving the 
ex panding m eans and thus the stop means in 
an outward direction through an appropriate 
distance a part of the tobe that exteSmbeyond 
Ae tube plate is engaged and helled out by 
thebeBingmeana 

5. A tjooj as claimed in Claim 4, wherein 
the expanding members are held in dose coo- 
tact with gjhe tapered part of die mandrel by 
a t'lKJHimryflifap spring. 

6. A tool as datmedin Claim 4 or C&alm 
5, wh erein a atop provided on die mandrel is 
Adapted by tinrinng movement of the expandV 
ing members axiafly of the tapered part 
the mandrel to determ me the effective dia- 
meter cf the expanding members during die 
expanding operation, and the position of the 
stop h adjustable to permit variation of that 
elective diameter. 

7. A tube end expanding tool arranged and 
adapted to operate substantia^ aa described 
hereinbefore with reference to, and c ons tr uc ted 
Bubstantjafly as shown in, the accompanying 
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•For the Applicants. 

A. C. KRIOBj 
Chartered Patent Agent. 
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